Mesenchymal stem cells expressing neural antigens instruct a neurogenic cell fate on neural stem cells.
The neurogenic response to injury in the postnatal brain is limited and insufficient for restoration of function. Recent evidence suggests that transplantation of mesenchymal stem cells (MSCs) into the injured brain is associated with improved functional recovery, mediated in part through amplification in the endogenous neurogenic response to injury. In the current study we investigate the interactions between bone marrow-derived MSCs and embryonic neural stem cells (NSCs) plus their differentiated progeny using an in vitro co-culture system. Two populations of MSCs were used, MSCs induced to express neural antigens (nestin+, Tuj-1+, GFAP+) and neural antigen negative MSCs. Following co-culture of induced MSCs with differentiating NSC/progenitor cells a significant increase in Tuj-1+ neurons was detected compared to co-cultures of non-induced MSCs in which an increase in astrocyte (GFAP+) differentiation was observed. The effect was mediated by soluble interactions between the two cell populations and was independent of any effect on cell death and proliferation. Induced and non-induced MSCs also promoted the survival of Tuj-1+ cell progeny in long-term cultures and both promoted axonal growth, an effect also seen in differentiating neuroblastoma cells. Therefore, MSCs provide instructive signals that are able to direct the differentiation of NSCs and promote axonal development in neuronal progeny. The data indicates that the nature of MSC derived signals is dependent not only on their microenvironment but on the developmental status of the MSCs. Pre-manipulation of MSCs prior to transplantation in vivo may be an effective means of enhancing the endogenous neurogenic response to injury.